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P_i: E P ^ C E 


Ever since the introduction of Vocational Education 
in our school systei-i by several States and Union Territories 
in our country, the paucity of appropriate instructional 
uaterials has been felt as one of the riajor constraints 
in iapleaentation of the prop;raL-iie and a source of ;reat 
hardship to pupils offering Vocational Studies at the hi>er 
secondary staje. 

Deptt>'cf Vocationalization of Education (EVE) of the National 
Council of Educational i<.eseerch and Training{UOEn.T), New 
Delhi has started a uodest pro.jraLmo of developirtj 
instructional naterials of diverse types to fill up this 

I J ' 

void in all aajor areas of Vocational Education. The task 
is too jijantic to be completed by ahy single ajcncy but 
the model Datorials boinj, developed by us oijht provide^ 
juidance and impetus to the authors and a'^oncics (^esirinj 
to contribute in this rXea. These are based on the national 
juidlines developed by a vforkin.j Group of experts cunstituted 
by NGE-ii-T. The present Manual is on BikSIC MjrE±vI*JuS J^J) 
uELaTED WOuXSHOE for Dineiian Vocation Class XI, It 
contains practical exercises to bo porformed by the students 
with simple steps to follow, precautions to be taken and 
data to De observed and recorded in observation sheet. 

Each experiment is complete with specific objectives, 
theoratical information, behavioural outcome and questions 
for evaluation, etc. It is hoped that the students will 
find then immensely useful. 

The paues tha^ follow contain a. draft of the manual 
which will be finalised after obtoininj the feedback from 
the students, teachers and others concerned. The materials 
will then be published in printed form. 


'Ik users roqueste'I to coriploto the questionnaire 
ani return the saae to us* Ooujents and sujjiestions 
fur iii^rovoaont of the Material aro cordially invited. 

fto material has been developed by e -jroup of exports 
sa authors In n iorkshop kid at the Tochnicel Teachers* 
Troininj Institute, Ohandi-jarh fro.i 1 to 8 Deoeaber 1983. 
Their nwsa axe Uentiunod elsewhere and their contributions 
aXe aluirehly aclnowlel/pd, This naterial was edited ond 
finalised by giother xoup of aperts at our reptt^rou 
30 Jf^uary to 2 februnry 1984* Our thanks aXe also due to 
the experts for taking pain to vrryfyin; tho authenticity 
of contents jf the Monual. Shri Sachchidnnanda hay> Lecturer 
in 'h^hi)h;f dusorveo special thanks for editinj and 
brin^in,, the .latorirj. in the present fjrn. The assistance 
renkred by the staff ae ibxs of GDC, TTTI, Ohahdi.,orh and 
3>"» • ICEiil f jr brin X'; jut tlus nsnunl is rase 
thmkfallj noknowlcdpcd. 


lew Belhi 
iXm } 1^34 


m L MISM 
j:'rof,*'& Head *■ 


D rvimrit of’Voc^tlonLlkation of Hducptinn 

national Council of JlducationS Kasearci 
^ Trainin,;, Sri ^urobindo Mar h 


New Delhi - 110016 



II'TTRODUCTIOF 


Tiio Vocationnlizfition of higher sGconclnry caucation 
-* •• _ 

ip the 10+2 pattern of schooling has hoon intro'lucc-tl by 
several States and Union Territories in the country. The 
inplcncntation 6f this progranne received further 
i,nGCuragenont by the conference of Srlucation Ministers in 
1901, With the priorities laid down in tho Sixth pl-an a 
few noru states arc serionsly planning to switch ever to 
10+2+3 pattern of education and to inplcnent Vocatlonallzation 
at the plus two stagv-* 

The Inplenentp.ti^n of program-^ for the states 
and Union Territories has r^^vealed that there is a great 
dearth i f appropriate instructional naterials. Since 
ths. vocational Courses laid a great emphasis ''n practical 
training it has bucone necessary to pr^^parc Instruct! nal- 
cun-Practical Manuals best suited for these courses, 

Tli^ absence of appropriate instructional naterials has_^ 
been one of the najor constraints in the innlcncntption 
'"f the progrrmne end r source of great hardship to students 
offering vocational studies at the plus two stage. 

To develop nodels of instructional naterials, 
the Unit constituted a Working Group to fomulato guidelines 
for the dovelopnent of instructional materials and to prepare 
brief GXKillJiar units, Fr'.tional guidelines wore developed 
by this Working Group for proporation of ins true tiotial 
natcr lal. 

The manual on Basic Hater lals and Belated Workshop for 
» '** 

Lineman Vocation class XI has bo^n developed ba-sed on tlio 
guidolincs rocojmended by working^0roup. This nanunl is 
envisaged to help both tuac^ers "nd students* Bach 
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Q3Q5crlnrnt is coaplotc vltli specific objective, introductory 

-u ^ 

i-nfomatlon Emd roXatCid tliGory, oquipment and materials 
dia^rari, proceduro, r. cord of observation, precaution and 
questiems for evaluation. In order to acquaint the students 
about each exporinont, the teacher should provide then 
with required theoratical knowledge or information related 
to the. oxperinent. This will help the students for proper 
understanding of th. experiment and enable them to perform 
th: experiment properly and offectively. 


In ordur to meet the stipulate.! ’obd,QctivGS, the 
ezpuriii^nts include the study and operation of tools and 
Instru .ents which a. lin^nan would bo required to use in 
his profession'll car^.cr,,operation of machines, visit and 
study of Sub-Station, Power-Station and Fa.ctory, It is 
believed that th. tine spi^nt in the laborr^tory and the field, 
study will h^lp students to acquire sufficient 
ccnfidencc to handle his Job with deligcnco. 


The evaluation of the experiments performed by the 
students shall bv based on the specific obj etives. The 
teaoJier shall tvaluatt. all the aspects which are relevant 
tc achieve th. specific objectives. This Will Contribute 
towards thv ”exp..cte’ behay'ionral outcc\e.^’ ISvaluati^n 
is an lueortant "spect of p.rferiing th .xp.rl tents. 

Sach exp. rlri.nt shuul’ b». assessed, throuqii evaluation 
basel en knuwlerl-e, acquire’ skills an’, cenjetencies, 
attltud.e ^nd aptitude towards work, ^xperiunt performance, 
applicrtljn, riaintenance experiment record. Tabular 
representation uf suggestod evaluation schen., is giv.,n below* 
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31, Conponcnts Marks Marks 

TTc, alio ttc I Ob taif^ o cl 

1 , Khowlodgo 20 

2, Abqiiirocl skills 35 

and conpt,.tcncios 

3, Attitu''c and Aptitude 15 

towards work 

4. Expcrii'icnt perfomanco 10 

5. Appltcatlrn 10 

6. Maintenance, of 10 

Ejsporincnt Record 


total MARKS 100 

At the v..nc1. of each oxpcriient) some questions for 

evaluation arc given* The students shall ansvrer those 
«.* -• *•** 

quGsticTis a.ftor th, conplvti'^n '^f e^'Ch experinent and 
teacher shall exani’^e then. If require.!, necessary corrections 
and suitable suggestions shculd bv inccrporp.ted by the 
tcrchor. However, the answer V these questions should 
net be considered for the purpose of av'^rding final grade 


or narks. 
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EXPERIMBWHypRAGTIGAL Ho.l 
TIUE OF EXPBRIM.T/PRACTICAL 

Simple practice in cutting of metal pieces ly hand Hacksaw to 
cut to given different dimensioits - conduit pipe, G.I. pipe, 

M.S. Road, M.S. ELat, Angle Imn, Stranded (GI) 'vdre' and M. S. 
Sheet. 

SPECIFIG. OBJECTIVE 

To acquire skill in the correct use of hand hacksaw for metal 
cutting/ sawing. 

INTRODUCTORY INFORMATION AND RELATED THEORY 

■INFORMATION A lineman is required to cut various metal pieces 
like conduit pipe, Mild steel rod, M.S. flat, Angle Ir«n, 

Stranded wire etc. in day to day use. So he must know the correct 
use oj? hacksaw, Ihe Instructor should show to the students all 
the above metal pieces aaid also tell about their use. 

RELATED THEORY: -. 

Hand Hacksaw is required to cut metal pieces. It consists of two 
type of ^rames - (1) Solid frames and (2) Adjustable frames, 
Commonly used hacksaw blades are of 2^0 mm and 300 mm. length. 
Coarse teeth saw has l4 to 16 teeth per 25 mm, and fine teeth saw 
has 20 to 30 teeth,,per 2? mm, 

' Generally soft metals and copper alloys', are cut by coarse 
teeth saw and materials of small thickness such as tubes are cut 
by fine teeth saw. 

EQUIMMT and MATERIAL; - 

1, Bench vice of 150 mm jaw opening. 

2, Pipe vice (for holding the pipe). 

c 

3 , Adjustable hand saw. 

4, Hacksaw blades coarse and fine teeth. 

5» steel scale 300 ms, length, 

6, Scriber 

7. amooth fUa 3'00 wm, length, 

ft. ' Trlan-gular fllo l5o nm, length. 



PiffarGnt typ'SS mtertals such as conduit pipe, G-*I* Hpe, 

iron, K.S, aat, M.S. ibd, stranded wire of 300 mm len,‘^th 

each, 

¥ 

(a) .. OUTTIM. ai’_..gI£GaS v ^ 

1. Belect the fine tcjeth liLade and fix it in the adlust- 
abie hand hacksaw frame. ELade should not be ton tl^ht 
or too alack. Hake sure that teeth of hacksaw blad^ 
are in tiio forward direction (away from the handle), 

2 . H«w mark the point on the ?lven length of pipe with 
the help of scale and scriher at a distance of ^0 mm, 

3. * Hold tho pipe firmly in pipe vice so that pipe is 

approximately 100 mm* outside the vice to avoid 
vibration, 

4. it thu marked point make a notch with the help of 
trian-^iular file. 

5. N^w place thu hand hacksaw blade on the notch^ Start 

oawin.*^ with a backward stroke and apply pressure during 
tht, forward stroke only with a spped of 45 55 

JJtrokos per minute (Forward and return ) 

lum the pipe forwardly occasionally to such an extent 
that saw will be guided by the slot already cut. Then 
Continue savring and cut to a point shortly before the 
inrjvjr wall of the pipe. Make the last arid final cut, 
holding stock to be cutt of in one hand and operating 
tiij saw with the nth.;r hand. 

c. Fi-move burrs with aat apooth file. 

^ H. FLAT/angle IAOH/M, S, iOP/BlRANDED WIRiil ETC, 

1, Itr cutting the M.S. flate/ingle iron, tho iebs should 
be held i» a bench vice and M.S, reds/ stranded wires ■ 
ar; to hi, held in a pipe vice. The remaining procedure 
of cutting 1$ the smo as for pipe cutting except that 
no turoiiig of Job ia required in the case of M.S. flat/ 
lTtm» 



PRSCAUIIMS! - 
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1. H61d te job finnly in tho vice to avojd breaking of the 
blades, 

2. '^e jab should not project too much out Cif ihe vice. 

3. Do not tv/ist the hacksaw otherwise the blade will break. 

4. ELade should not be too tight or too slack. 

5. Do not apply much pressure while sawing. 

QUESTIONS FOR EVALUATION 

1, What are the different types of HaTid Hacksaw frames? 

2, What types of blades will ba used for (a) cutting soft- 
metals and (b) for cutting hard metals? 

3. What should be.the direction nf the teeth of the blade 
while fixing b frame? 

4. Doss a saw blade cut on the return stroke of saw? 
liat should be the spped of cutting by hand hacksaw? 

6. iiat are the causes of breaking of hacksaw blades? 

7. What is the use of triai^lar file? 

8. What is tho use of smooth file? ^ project 

IM 

9. 'by the job should not/too much outside the vice? 

10. should be the speed of hacksaw? 

11. What is tho result of sawing too fast? 




EypaaTMS^^TT/Pa A CTIGAL No. 2 
TITL3 Q-E m z g. XPI.fg.M.EMT/PLUGTlGAL 

Eonci'irs or aluminium (AL) and mild steel (M,S.) strips - makini of 
rectanpulb.r and round "bend 
gPBG IFJG OBJRG TIVB 8 ■- 

1„ To develop skills in bending metal strips of aluminium and 
M.S. steel. 

2. To be able to list the properties of AL, M.S. 

THTPODTJGTGRY InFOilMATTOM AMD ABLATED BIBORY^- 

X NFOE Ii^T jC'P The above practical will be useful to the lineman 
in his to--day \fork like bending of AL, and M.S. strips for jobs 
like earthing strips, clamps etc. The instructor should sho\f to 
the student.-: s-■me applications of bends. 

RBLyTEQ TClOPYi- 

Bofbra metal strip is bent we should know about its properties 
like hardneso, ductility, malleability and brittleness, 

H di ^in.T < 

A i'M'’! is hr."U vihlch has resistance to abrasion. It means .that a 
r.io'ri ’./ ■ ' . o '^..rd vdll have difficulty in bending and will have a 
t-fendinr: ^ break at the bending point. 

It ; u’-.p property uhich enables a metal to be drawn out without 

rupf.-':' 0 , It neans that the metal which is ductile is soft and can 
bo y b*'--'I to any shape 

It xVf ■■'ic nroporty which enables a metal to be flattened into thin 

ih'-ets. 

f' FI T'"' G' ’ r .0 '1'— 

It is ttn property of breaking vrisile bending. This means that a 
matguL which ir brittle cannot be bent at all. (The teacher should 
practically demonstrate the above 4 properties of metal X 

. ?r»ll rcon hammer 

^ tiackfaw 
in\ii 
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4. 150 mm or 300 mm. length 

5. Strips or shears 

0. M. S. rod of 25 or mm dla 

7, Try ^guare 

B. Soft metal vice clamps 

Jill i-1 i kl 

Strips of il and M.S. of size 200 mm X 25 mm X 3 mm 
J I llkiEl 


C D 

^ k 


g^5e.'-^E 


C,^') 


);<• Sa ~~n 



V*r-<bc> —-5^ 

-O' e' 

Cb) 


HQMaffijh 

1 , Mark with the help of scale and cut a strip of the size 

200 X 25 X 3 mm from a given strip vdth haok»B.'w/#%rip%/'Shears, 
Straighten the strip with hammer if required. 


fOR SOI ARB CLjiMP y - 

Mark the dlmentions on the strip vrith the help of scale as 
given in the diagram and mark jjolnts A, B, G, B, E and F. Add 
an amount equal to one half the thickness of the metal for each 
hend, 

tJ. Hold the strip firmly in the bench vice at point C with extra 
allo-wanea above the Jaws, Oieck with try square that the piece 
tp in vi-rtleal position. 

4, Hold the iipp.jr .ind of strip in the left hand and bend the 
strip with h'mtl rind slnultrmeously hamner at %he point C till 
the ri'^ht angle band la fomed. 

5 . liisiove this strip from the vice and with %he help of Anvil make 
It a perfect right angle bend 


b. Cheek the correctness of bend for right angle with the help of 
try square, 

?* Similarly mAe the band at point tfid then at points B and & 

■h. '4 f‘k tn-js tSirenoions of tru.- eiaiip ar.d straighten tiJe arms with 

th ; iC'lp of ipvii 'snd j.ariPcr, if mquirod. 



"•S'" 


ROUIi^_GLIM ZJa 

1, Follow the same procedure as explained in ( 1 and 2 ) for 
Square clamp. 

2, First make the bends at the points B and D adopting the pro¬ 
cedure as for square clamp. 

3 , Hold the M. B. rod in the vice and keep the piece on this 

Z<y ran dia. rod as shown in the diagram and hammer slowly at the 
points between B and D for forming the round bend. (Ihe dia¬ 
meter of rod is equal to the diameter of inside of circle to 
be ben t). 



1+. Check the dlamensions and correct the straightness of arms with 
the help of hammer on the above. 

Nota; Bends of less than 9*^ can be made with a monkey wrench 
as shown in the figure. 

1. While bending aluminium stxip, use soft metal vice clamps to 
avoid adajaajge. 

2, Fix the strip tightly in the vice but use of hammer for tighten¬ 
ing the vice is now allowed^ 

3., Before using the haraiier, it must be ensured that handle is 
tightly fitted into the hammer. 

4. Hold the hammer at the and of handle. It should not bo held 
from the middle of' handle, 

9. Use hammer giving light blows, 

(t, Jyoid sharp bends, 

7. Check the metal place with try square that it is in vertical 
position 

■TOSHQHS FOR EVAmATKM 

1. rniy soft vice clamps are used for holding soft metal jobs in 
the vice? 

2, vtietbor a bend am bo made from cast iron (C.I) and. statitleto 
ateoi piece? 



3 . Mij sharp m should hs avoided? 

lt( ll|it Hois are required for lahing a heud? 

5, to will you dlfferenclate heteeu II and U, strips with 
Pegaid to colour and weight? 

lat should he the diameter of rod for mating clKular bend, 
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title of the EKPERIM EWT/PRAGTICAL; - 

Bending stranded aluminium, copper, galvanised iron (Al, cu 
ajid G.I. wire); Preparing eye-let from stranded wire. 

_ffECI FlC QB JECTiyB;- 

To acquire proper bending skill of wires. 

INTRODUCTORY I^TFORMATIQT^t RELAT BI) TH EORY s - 
_IWF0E,MATI0W£ 

Tbe above practical will be useful to the lineman in his d^‘-to- 
day work like bending copper, aluminium and galvanised iron wires 
( cu, AL and GI wire) for jobs like in earthing and stay wires 
and eyelet making, 

RELy.TED TH EORY 

Before any wire is bent, we should know about the properties of 
the concorned metpl like hardness, ductility, and brittleness as 
explained in practical '^^ 0 . 2 , 

EQ UIPMF ’ T AUD ILITERIAL;- 


EQUiPr®TT; 

1. 

hacksaw 


2, 

Gutting plier. 

lUTERlAL:- 

1, 

Scale of 150 mm. or 300 mm 


2. 

Stranded wire of 7/18 of cu, AL and GI. 


3. 

Binding wire 14 S^G . of cu, aluminium and 
GI wire 300 mm length 


_D I A G R AM; — 
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PHOCi PlTRE: 

1* !lark with tbt help of scrlc ml cut the wir^ of 

300 am length from tho given wire using hacksor 
pLUr rs required. 

2, Hold the wire in left hrnd a^d ust the plicr to b( nd 
tile wire to the rt^quind shape. (Figures (a) and (b) 

3« The radius of tho bend should not b(. less than 8 times 
the diajneter of the wire, 

4. Th^ end of tho wlro at the overlap joint should bo 
sufficient in length, 

5, It the point of tho overlap, 1 use binding wire to 
strengtbin th^ joint, 

J- 

.. 

1, Hakv sure that th. radius of the ^yel^t is not less th^n 
0 times tlu. diaiiKtur of the wire, 

2, Bi.nd th. wire uniformly, 

3* ov.rlapi)ing, take care that the wire dOeS not 

break rnd tie. ov^rl'-pping wire is of sufficient in 
length, 

FOR ;2v^LiuTro>^j- 

1* 'Mnt do you understand by strand..d wire? 

"2, Whrt is th: najclium sis., of. solid wire 

which cm b-M used for binding? 

i 

3, 'fnat "s ,'V.nni’^g of 14 il.’J.'r,? 

4, ’/lint. 5 3 of 7/W nnd 4 ( 75 ) 33 ,,,^, of „ir,.? 

5 , %y blndne* wir Is r.qulr*.d at the overlap point? 

r, Wiy the radius of bt.nd should not be l^,s3 than B tim^s 
the dtan-ter of to., wire? 



M itf i Jf/, 
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E tPERIMBNT/PRAdTIGAL No.l4- 

r 

TITLE OF ME EXPEBIMEHT/PfUCTTCAT. r 

To compare the relative strength of Copper (Gu) ALuminlum (AL). 
and G. I. vjire by elongation test. 

SPEGIETG OBJECTIVES 

AhLe to compare the relative strength of Al, cu, and G. I, wires, 

■ AND RELA^ ' THEORY t ' 

INFORM i. T I 0 

Lineman will be required to use Al, cu, and G. I, wires in day 
to-Aay work like In service line, overhead line and guard wire. 

RST.ATED TREORY: - 

Before a wire of a' particular material is to be used for a speci¬ 
fic purpose, he should know, which metal has more strength and 
accordingly he should be able to select proper material for a 
specific purpose. G. I. wire has more strength than aluminium 
wire. 

Tensile strength of copper is ^900 KG/cm^ of aluminium is 1700 
J.700 KG/em^ and G,I,.wire Is 5300 KCVcm^ 

EQUIPME.T and MAMALS 

EQ, UIPMENTS;- . 

.Jl Kg. X15 = Hit 

1. Slotted weights with weight hanger 21 Kg. I|. X !• =: 5S|, 

On XaO = IKj. 

2. Wooden board of the size 12^ cms X 15 cm X 1 cm of teak wood 
with a scale fixed on the board with mm graduations. 

3* M, S, pointer, 

Wirsa of Al, cu and G.I, of 1 met, length, gauge 1/22. 




IX ** 

1, Take wire of £L. of length 17^ cm of l/22. 

2, liako mre that there are no kinks in the wire. 

3, Sbri; eyelets at both ends of the vire» 

4', Hang the wire on to the fixed hook X 

5. Attach the weight hanger at the other end of the wire 
Fix M.S. pointer at distance of 100 cm from A at the 
point G, 

7. Note the initial reading, 

8. Aid weights in steps till you notico movement of the pointer 
and record the reading in tabular form, 

9. Add further weights in steps, till it breaks and note the 
weight, 

10, jRapeat the experiment with eu and G. I. vires of the sam.e 
dimensions 


TABLE RSGOHD OF QS8EHyATI0NS~ 

Hocord the rualing ^n , the following format: 



From the observations compare the r«.,lative strv.n'iths of 

Si,, cp, m i 0* I. 

1, Eyelets at both ^nls shoiil 1 bj strong enough to take the 
load. 


S. 

3. 

If, 

% 

/ * 


Uiere shouil not be any kink In the wire, 
iointir should bi rlgl ay fixed to the wiro, 

Wcjifhts I should tp added in stops, 

& e%ufct»s njpproapb tho breaking point, fmia tho 

fallijri^ weight wire,.springing up at the breaking 


puint. 


[■ 

i?Ot >st 
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QUESTION FOR EVALUATION 

1 * What is the purpose of performing this exporiment? 

2 . Which material wire, you will select for the following 

spu^is ? 

i) span of 1^ metres 

ii) span of 2^ metres 

iii) ®pan of ^ 0 me thes 

3. Why G^. wire is used for guard wire in overhead lines? 
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t^ypsIRTMENT/PBACTIC^ No.,^ . 

OF IHS EXPERIM ENT/PHAGTIG.AL 

PracticG in filing - making of square piece/rectangular piece 
from M. o, Hat. 

RPEGIFTC OBJECTI VE ; 

To develop correcc skill in filing. 

2 ^ To make the items of required diamensions hy filing. 
TKTRODUGTORY information and related THEORY; 
^EEORMJTIONj- 

Filing is the important operation and a lineman should acquire 
this skill, hecauso he may he required to use the file for finish¬ 
ing various fitting. 

^EL^TED_ ^THJOR Yj- 

Filing is an after treatment and usually done after chipping. 

It serves to reeiove the hurrs from cutri^ and clean the face of 
the cuts and to give final finish to the workpiece. By filing, 
work can he finished to an accuracy of 0.05 inrri. and even to 0,57 
normally the vox’k is, held in a vice and work should he in level of 
stadcnc' . clhowc 3he file is worked paralled to the plane of the 
work., Jrai’ Filing is done to produce smoother surface and greater 
accuracy, Diag"'’ams of cross . Filing and draw filing ai*e 

ehov^n. Hies are availahla in various shapes such as Hat, square 
roundyh'^lf round and triangular etc. Eio shape of file is gene¬ 
rally governed hy the work in hEOid. 

EQUIPME NT AND M ATERIAL: - 


_E Cj 

JI J B M ?; I Tj~ 



1. 

Bench vice of 1^0 mm. jaw opening 



2. 

Pifforent typos of filos^ flat, second 

cut and 

smooth 

3. 

Ti*y square. 



4. 

Punch, ^ 



5. 

Scrihor, 




Sui'faco plate, ' 


h 

It • 

Scnlo of 300 mm. 


8. 

H'-immej-', \ 



9. 

F „o downing brush (Stiff Stool wire 

brush X 


10. 

1 pieco of chalk. 
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l-»” 

i-r^) fUr Squara piaca; 

^ ,-r M q flRt ABCD vith va¥or and 

1. Wat tho givan picco of M.&. i-Lat adoo^ w 

apply chalk on tho unc flat aids of pioca. 

2. Placo tho piece .n surface plate and mark the given 

diamontions vith the help of scale, try square, scrihcr 

« * 

and mark the lin-tjs. 

3, Punch the marked lines at short diatancos with the help 
of punch and light stroke of hammer (A'B'C'D' ). 

4, Hold the piece in the bench vice in such a way that 
Karko 1 line is above the vice ;}aws. 

5. First us- the bastard file (Bough cut) to remove the 
extra matorial In thj following manner; 

(a) Make sure the job la in leral vith the eikw. 

ih) Haco the left foot in the direction of the file 
stroke 1 rldht t at right angle to loft foot, 

• C! Grip tliO fiiu hruidle with right h,and tw guide the 
Clio 'Ui i whllu w./rking with tho file, left thumb 
shwuld tw piacs!on tho eni.1 of the file blade ahvi 

fln-^ers shoul I curl under it fuT light filing and 
tho palm of loft ban I f^.r heavy filing 
('1} U'^w K-ikfc file stm^ke foivjard with even pressure 
(fj) i>^vnw"iri pressure should bo released during the 
njtlim 3tr-k3. 

:»'■> w usa the rr'ojth file for finishing the job to the 
r.'qwir.'. -5r„an2i,r au.ptin: tho aa-oi: filing procedure as explain 
i alovc f r the haswru file. 
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6, Bernove the joh from vice and prepare the other side in 
the same *way» 

(b) Fur rectangular piece: 

Adopt the same procedure as for the sc^uare piece. 

i HJCilJ TI hN S> 

1, Do not use hanmier fur tightening the job in bench vice, 

2, Do not rub tho hand over the finished surface. 

3, Use soft material between finished surface of work and 
hardened jaws of vice. 

k. Never use a file without handle -and make sure that handle is 
firmly attached to the file, 

5, Do net use clogged file. It must be cleaned by cleaning 
brush before use, 

QU5STIQNS FOR EViLUATION 

l. What are the different types of files. Explain when they 
are used. 

2, What is the proper way to hold a file? 

3, What should be the position of body while filing? 

4, Why a file should nut be used without a handle? 

5, Why the hands should not be rubbed over finished surface? 

6, What is the meaning of clogged file ? 

7, Why the file should be moved parallel to the plane of the 

Vwrk? 
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ByPF.RTMSNT/PRACTiCAL Na, 6 „ 

KTT.F OF WA t^;VF,UlMBNT/PR4CTXG^j- 

Practlce of grinding - grinding af obiRela, and screw drivers. 
_S£SCI£IQ._.:bjsg TIM 
To develop skill in grinding. 

introductory information IND .TdLATiaD THEORY i - 
iIIORMi.TIONj- 

Grinding operation is required In day-to-day work for dressing, 
shaping or finishing surfaces. In workshop it is generally used 
for sharpening cutting tools, 

_T I S S R li- 

The grinding operation oomprisas the appiication of a wheel of a 
abrasive character rotating at high speed. The grinding wheel is 
enbodded with small ahrasi'te pi-rtldesj which act as multipoint 
Cutting tool. When the grinding wheel rotating at high speed, 

Comes in contact with the .job, it removes material in the f' rn of 
very fine p\rtlcles 

TRUING iTTD DRESSING OF WHilRLS 

For bast operating conditions a grinding wheel should run perfectly 
tr'ue and x.ave straight faces. Wheel is dressed by "DRISSExl". 
EQUlPMStrJ .mD MATE’RIAL 

1. Double ended bench gr.inder with c< arse and fine wheel of 
175 mm diameter, 

2. Safety goj^es 

3. itoall can for water. 

1. Blunt cutting tools 

2. Screw drivers 

3. Drill bits 

U-, Chisels 

5. Broken or unsoroleaable hacksaw blade 

1, Wear saf’ety'*gogglea. 

Start tljo grin ling machine. 

Blrst grind the cutting Woi to the required angl.os making 
usei of the coarse grliiding wheel. 


3 



4. Cutting to«^l tip is to Innf/ater, whoneyer it 

g^ts hot, 

B^r gl'^tng h flniJL finishuss the fine grinding whGGl* 
h. If ffiaWriil ti bo romoved is not moro, than 0,1 nun., 
usa fine whioL 

1. tef-ro using the grindor. Slake sure that 

Protcictiyo guards are fitted, 

Evays us*j goggles while working on grinder, 

C, Gh^^ck the for its soundness by tapping the whool lightly, 
A cLnr ringing will be beared if the wheel is sound. 

4. Do not grind yery small jobs which cannot be held rigidly, 

5. Do n®t press th^; job ton much against the grinding wheel, 

6 • D) not we&r, loose drian, while grinding. 

7 ' , llever uie the side of wheel for grinding. 

Q , Dn not held the metal '"^n the ^eel for long as it will burn. 

MmmmMMMMy 

L >tiy Aeel guards are to be fittled to the grinder? 

2t liy '.he job should ba dipped in water? 

3* Ay the wheel has tn be treated for the soundness 

grlndng? 
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T?.-i^7,RlMBNT/PfiAGTlCAL 

TTTT.Kr OF THE SXP3RIMEINT/PRAGTICAL.; - 

Practice In Drilling - earth plates, clamps, M.S. and .‘auminium 
strips and hakelite sheets. 

S PECITilG QBJaGTIVES 

To develop skill in Drilling, 
s 

TTJTRnDUCTORY INFQHMATION MD aSLATED THEORY 

Drilling operation is required for making holes in the material. 
Holes have to be drilled in jobs like earth plates, clamps M.S. 
ahoebs and bakelite sheets, 

RELATED fflEPaY; - 

The most uommon tool for making holes is the twist drill. It con¬ 
sists of a cylindrical piece of steel with spiral grooves, one end 
Of which is pointed, the other end is shaped so that it may be 
attached to a portable or stationary drilling machine. Ihe material 
is removed by rotating twist drill bit. Ordinary standard twist 
drill can bo used for brass. Pbr ALurainium and copper, special 
drill wi >-1 quick spiral is used. Use fast speeds for small size 
drill and soft material but for large drills and hard materials 
use sl'.w spaed. 

"EQUIPMBNg' AND MaTE^AL : 

^^UIPMENTj- 

1. :&nch drilling machine with vice 

2. Portable electric drilling machine 

3. Hand drilling machine 

4. Set of drill bits 

5. Chalk 

6. Centre pifilch 
f, Hammer 

8, Seri bar 

1. M*S. Strip 
Z» Uminlum strip 
3, Pakellto sheet 



*• 1»3 *" 

Rih 

Apply chHlk vltti wat.'jr m tb& surface of t^e job, 

2, Hark tbd cintro point of the hole with help of scriber and 

scalsi» 

3 . It the centre point, nake a punch mark with a centre putch 
anl a hanumor, U provi.b fi seat for the drill. 

4. Hold the plate firaly in the machine vice. 

5, Fit thj drill bit of required sise in the drill chuck. 

Start the machine and lower the drill bit on the punch mark. 

7. Apply pressurj .gradually and feed the tool into the jnb 
and Mil the h^li in case of drilling material of 

thickness 10 mrn. and above, use appropriate lubricant). 

1. Job should be firmly fixed in the vice. 

2. Drill hit should bo tightly fixed in the chuck. 

3. N>vor use aHunt or dull drill. 

4. Graiufil presaire to be applied on the hand lever. 

* 5 . Tm not wear loose dress. 

b. If tiio Job gets heated during drilling operation, appropriate 
^ lubricant is to be used as per the material. 

7, Er not hold tha job in your hand while <irilllng, 

Q0E3XIOIIS FOR gVlLUillOlJ 

1. '*at is a Mil? 

2. Aat are th. types of drilling Machines? 

3 . VS'iy J ih onould not, t, h.id by hand, while drillin'? 

4. I’i'it Is a aull iflli ? " 

5 . dhat .^nuid be thu Speed of drilling soft material? 

What should lx the s^ee.i for drilling hard materials? 
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jXPga iMffl^T/PHACTIC AL Wq^B: 

T IT %_0F_ BXP BRIi l El^^T/PRACTICAL! 

Practice ^.n chipping of llild. steel and cast iron blocks* 

apcCIF IC OBJECTIVE 

To develop skills in chipping. 

BTTRODUCTQRy BtF QRMATIQ N ARP RELA TED THEOR Y; 

1 • B^Q RMATI O^^ 

A line-man may be required, in his day to day work to do chipp¬ 
ing on M.S, or cast iron items. So..it is necessary for the 
linouian to know the skill of chipping. 

relate d theory 

Chipping is the method to remove thick layers of metal with the 
help of haramor and cold chisel. The cold chisels arc generally 
mado of carbon steel and the cutting-edge is tempered. Chisels 
are ava.ilablo in rectangular, hexagonal or Octagonal cross- 
section. The most coDWionly usvd chisels Flat, Cross cut, 
diamond point and Round nose. For effective cutting, the 
cutting angle of the chisel is importajit. The cutting angle 

is different for different materials. The following cutting 
angles suitable for di-fferent materials. 

Cast iron 60° to 70° 

Mild steel 50 to 65 
Brass 50 to 65 

Copper 45 to 50 
Aluminium 30 — 35 

The chisels ptq forged te shape, roughly ground,^then hardened 
and tempered. Cross cut chisel is used for taking dci-pcr and 
bcavior outs. The diamond point is used for finishing work and 
for cutting oil grooves. 

Hangers are liado of forged steel zf various 01214,3 and 
shops to suit various purposes, Thry art pyailnblc fron 

Jk. fc- ^ 

0.13 Kg. to 0,33 Kg, for light work, 0,46 Kg* for ohisoHingi 
and 0,91 Kg, for chipping work. 
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BqtflPfuT^ lUlTMULi^ 

i S !i I ?. l\ ^ !! li~ 

1, Bench vice 150 m, jr.w opening♦ 

2, Geld chis, 1 ~ flrt, 

3, Hnnixr -- 0,91 Kg, 

4, Safety goggles. 

5, Seribur, 

0. CbrJk 

7, Centru punch 

8. Chipping ground 

*1 ^ I i ^ i ^ ki- 

Cast ir- n piece 100 X 20 X 20 rru 
H.S, piece 100 X 20 X 10 on 


£ R 0 C 1 jJ ii 

1, Snenr wet chalk n the fnc.s 'f tjij given C.I, piece, 

2, Hark a lin. fra'i th., top the piece at a distance > f 2 ni.cn 
eppesito faceS, 


3. 

4. 


5. 

h « 

7t 


8 , 


9. 

10 . 


Make centre punch narlis n thw line at equal intervals of 
2 ni, distance. 

Fix tie job with bench vice, lengthwise. In case there is gap 
between tie lever pii.ce -f the joib and surfac.^ ' f the lower 
fixed jaw, fix a W'ed^-n piuco tj support the J'"'b, firaly. 


Wear the safetygcgglea 

Hold the eandlu S the hairier in the right hand at the 
eztruoe and d’ the handlo, 

H- Id tie crilsel fir-Hy in the left hand ab^-ut 25 rn. below tiu 
head of tho chisel, 

H'-'ld tie cuttJ-pg odgCi r the chisel .n the paint where tho cut 
is desired at ahiut 70° angle, that will cause the cutting 
edge to f,llw tu. desired surfaces. 


strike ^ 

the c 

liisel 

V. 

1 , f 1 ^ 

i 

« 

,|U 

Mfte ^-ach 

■t *t 

.iju /If 

f 

ih 


h-^ad vtti the harrier wlti hwavy blows. 
t»e hand, 

« 

h*’nvr tile chisel sht-uld ueved up a4ja.inst 


work, . ihewise ;uch 


t ths- f..rCt uf the blow is wasted* 
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11» Continuo chipping till thu natorial is rcnnvorl upto the aarkui 
line, 

12. Adopt tho sane procedure for H.S. block. 

13, During chipping, if the cutting edge chips..or cracks cr it 
quickly be conus dull nnd rounded, this neons tho chisel needs 
re-tampering. 

I £ u Z I £ n Si- 

1, The job should be fir ily held in th. vice with proper voi' den 
support at the betton, 

2, Do not use blunt chisel. 

3, Hcamer head sheuld be firnly fix^d in th>. handle. 

4, Har.rier sheuld alway be grippL,d at tlio extrune end < f thu 

handle. 

5, Chisel should be held 25 rxi, below the head f tlie chisel nncl 
shuuld bo at an anglw -f 70 degree t^ the job, 

6 , Goggles 'lUSt bo used whil. chipping. 

7, Use chipping guard when ethers axe w rklng at the sajie table. 

8 , Be careful while haeanering, 

9, While chipping, cyos nust be kept n the cutting edgu of the 
V-I and n't on its hand, 

Jj-iftST lOhS FC E Ey ALUATIQur 

1, What is the purpose '"f chipping? 

2, What is the purp- Se '-f using safety g'-ggles? 

3, What is chipping ginird? 

4, Why the chisel is held at 70 dogreu while cutting? 

5, Why w.’cden packings rXv plac..d bcl w the job? 

6 , At what point the chistl should be gripped? 

7, Why the ha.mer is held a.t the uxtreue end of tho handle? 

8 , Why tho chisel should bo rved after each bli-w •*£ iaie hp.!Ewr? 

9, What pxu different 1;yp. s of chlsols? 

10, ItiurQ do wo use diaaund p^int chisel? 




23 ~ 


^S)C£'gU:-gSTT/FR^Oi:I CAL 
JITK ga?i5LlI>4 E!^./gl AGI ICAL.t- 

Prr.cttcc In Intomal mtl Sitornal tiiroad. cutting in conduits, rods 
end piatoa.<kiking conduit joints> uarch plates, stay reds and cross 

arris* 

gp g^XFIG Q 3. «.IiyE B {~ 

1* fi. duVolop sid-lls in internal thread cutting "by taps* 

2. To duVwljp^ sldlls in uxtornal throad cutting by Dios. 
It'TdOIkJCTCBI I^lFOfliiATiOT^ liEUTiSD THdXBT 

■«iliiTni*niii m Mlii' T fft ' M T T- -~rr ~|- -mr '* • ii i i rr i i h i m mi niniiiiiin l■l1lTll i m mm. 

J ii 2 £i li i I i 2 IL*" 

Lino-nan Is Tuquirod In his day t- day vr^rk t' cut internal and 
external threads r.n j bs like conduit pipes, r'-<\s and In holes of . 
eaxth plates. 

di ^ i f; L. J. ii 2 £ *1 li" 

Threads can bo pr dneo eltlior by hand \7ith the help of taps and dies 
or on latJios with spucially shaped cutting t ' Is. But line”ian will 
bo required t ^ use only taps and dies t produco internal and 
external threads, 

T A P. . B 

it is a. scPeW like t‘ "1 which ha.s tnreads like a belt a.n'1 threo or 
f ur flutes cut acr ss the threals. It is used t cut internal 
threajls. The tap set c nsists (>t tiir..u taps; 

Ci) Tape^^..d tap Ci. unhier) 

(il) tap (Inter io*li.ato * r plug tap, 

(ili) Bettw-nlng tap (FlnishJn : t-'p). 

2 I S 

It is a T' und. - r square bl- ck f har'^^ned stecl witi a helo c stain¬ 
ing threads and flutes which f'rn c*fctlng edges. The dies are of 
two types _(i) 3.ulid die (ii) Adjustable dio^ It is used to pro¬ 
duce external tdirwa-de on r. und nutal objects sudi ns conduit-pipes 
and reds. 



BOUIP MET'IT MATHIIAL; ^^ 
iilqalPMBK 


1 

O 

u 

3 

4 
6 

6 

7 

8 


A B'^t of taps of different sizes 
Large and smaller tap wrenches . 
Bench vice of 150 mn. jaw opening 

Lubricating oil 
Adjustable die 
Die stock 
Bench pipe vice 
Bastard file. 


mat er I a L S; - 

1, M.S, flat^^of size lOOra X lOijim X lOnin v;ith already drilled 
whole of not less than 3 ui diameter, 

2, Conduit pipe of 300 m X 12 niri 

3, M,3. Rod of 300 nn X 10 nn, 

PROCEDURE: 

ITO ERmL TFIRSAD G^JTTXTTa 

1, Hold the H,3, flat firmly in the vice 

2, Fix the taper tap in the wrench. 

3, Hold the tap with right hand directly over the tap 'Sion 
place the tap in the whole riaking sure that it is held at 
right angle to the work piocu, 

4 , To start tl:io tiiread apply downward stoadj’’ pressure on tlie 
wrench and turn it clock~wioG, 

5 , When the thread has taken a good ^art ttKn, turn the tap 
wrench by both hands giving down-ward etjual pressure with 

both hands, 

M* 

6, Cut 1he thread by turning the tap about f of a him forward 
and about -I of a him baclward, 

7, Uso plontty of lubricant. 




CJontlnuo tha operation untill iiio lungth of tap paasos 
thi*oi 4 ,n hole so that it projects a little beyond tho 
aui 'acc of -«?orl£ pioco, 

yoto.i" the, threads arc to be cut in a blind vholo, 

then the sequence of using tho to.p3 will bo that first uso 

tapor tap ttton second tap and lastly tho bottom tap* 

Procodnre of using the other kind of taps, Is ainilar as 
for using tapor tap. 

cuTTin^- 

Eold the conduit plpo In tho pipo vlco 

File condHilt to renovo hard scale and chanfor tho ond for 
ean/ entrmeo Into dlo. 


FJjc the required slao of dlo in tho dlo stock, 

Ic. 'lie dlo on tho chnnforod ond of tho pipe and 

nake suro that tiio dlo stock Is at right angle to tho 
OX- s of pipe,, 


hoh: ’dip 
d , etooh i"* 


dlo stock with both hands and 1hon turn the 
cloclcwiac diroction applying equal pressure 


with both ends. 


Wacn s-ittlns hr.: rctar..lly 3tf.Tto(3, thu aio should b.q 
t-'-nod bEok-uM-a End forwnrd In n slnilnj.-way aa dono 

uhilu manpiag, 

plenty of lubricant, 

then sutxfcient length of thri^nd has boon undo, tho stock 
sheil/j bu scruWwd back and adjusting screw is tightunod 
up iurUiei\ Thu process is then repoatod. 

For cutUng ti^rccads of solid rod, tho proc^duro is sano 

as for pipy 3 , 

Whun the. throeda out, runovu tho dlo. and try the out ovor 
th-or..lo or ia too tight, aghtaat tho die and take 

fino4h‘'3r cat. 


045? 10 1^,31,. 

Th;: dlE-nolor of teo holu should bo loas thrui the corroa- 
pondlhg also of tho tap. Por oxarple for a -t:® aiao of 


■"f 


the hold dianotor should bo of 21 nn. 
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2, Iho tap md tho die stock should he hold at right angle to 
fee job, 

3 , Exort oqual prossuro with both hands. 

4 , laps and dios should be turned back ocassionally. 

5 , It is nocussary to uso lubricant froo]^, 

m * 

6, lo not apply oxcessivo force feile using snail taps, 

kcossivu prossuro nay break fee tap, 

* 

aUB3Tl0lJ3 lOR WAIIOll!- 

a> . I.N ' ■ ■'" "tr ' ' 1.11 ■ * ■< *'■** *» 

1, How nany typos of topg" !ffe thorc in a tap sot? 

2. For idiat purpose difforent typos of taps aro usod? 

^ *1 

3 Why tho die or tap is turnod hack occr^sionally? 

4 , Hhy is it nooossary to apply equal pr^-ssurc vith bofe hands? 

5, Uhy tho tap and die sVok should bo hold at right angles 

to feo job? 

6, Why feo size of tap should bo norc than fee drill hole? 

7, Why excessive force should not be applied \diilo using 


3”all taps ? 
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E-XPERIMMT/PRACTICAL No. 10; 

TITLE OF EXPBREMENT/PRAGTICAL 

Practice In 'ooden Sawing, planning and chiseling - Making crt,ss 
halving joint and Sawing of sunmica and hackelite sheets. 

SPECIFIC OBJECTIVES 

To develop the skill in sawing, planning, and chiseling wood, 
INTRODUCTORY IE FORMATION MD HTP-ORV^ 

JNFORM^TIOHj 

Lineman requires in his day to day work to make wooden items for 
overhead lines like cross arms, cutting of hackelite/sunmica sheet 
foi* .(Switch board etc. So the knowledge of sawing, planing and 
chiseling is important for him. 

H J 0 R Yj- 

(a) RAWING 

Sawing is one of the basic operations carried out in a 
Carpentry shop. A wood is required to be sawen along "ttie 
grains or across in many shapes such as straiijht, inclined 
or curved. 

(■ ' _ILMmSkJr 

It is the operation of truing of a piece of wood by a 
planer. Tiie succyss of most pieces of work depends on this 
basic operation. ,A properly planned surface should be per- 
fectly^, straight in all iirections, parallel in width, thick¬ 
ness and with edge square to the face. 

(c) . CHI5.RLING; - 

Iccurat^j cutting, fitting and shaping can be done with 
sharp and correctly beveled wood chisel. The size of the 
chisel varies frora^” to 2 ", 

EgJIPMMT MD MTBiHAL 

(a)^ ^ 2 I 2 M JS I li- 
^ 1. Tenon Saw 

2,. Try square 

3. Bon Gil 

k-, ^odah Bench 

5 Firmer chisel 

Carpenter* s mallot. 
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7, Jack plajio 

fi, 4 f Box w3od rule 

9. Marking r^auge 

10. H»nd drill 
11 C-ipjjj^ saw. 

Ji JT 3 3 1 S> hJr 

(a) One piece '''f wood moasurin-j ’yOO X 100 X 30 mm of sal/Deodar 

wood, 

(bj Sunirilca :ihoct ?/) X iOO X 2 inn. 



P i 0 0 3 j. IJ jj A's- 

1 , '"..aruro tbs. length of 250 mm from one end of the given 
Po.’.:- r^i.i lEHik thj pencil and try scLUare, -ilso make a 
r'r.ii: -j the thicknens aide, 

Z, J'l 1 '}-s pi ;C'i In tho vice firmly, nakin ^ sure that 

r ariu! ! print is n >t projecting too much f2X)a the vice, 

1. Bilij Kaw in the rl^ht hand with thvi first finger 
!' r:tl! : c!i tile of saw. 

7 si art % rut plaoc the saw at marked }ioint and draw 
r.-v; toward prurculf a few times, the left hand thumb 
I'l'.titl 'ning it to the line. 


5. sa\? with .jHoy (short) strokes at an ahjLa of about 

4 ’' k':r.;’e, then test with try square to soo that the 
T'’*: b‘fidj insulting at rl aHriloa to the surface, 
f-rntinu-,' cuttinj with long strokes at a anglti to 


i 1 




:ly thrrudi, siroi diten the saw up vertical 

In: -lece su: p'^rtlrs it with the hand. 
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W8 have the two pieces of 25O X 100 X 30 m 
dlmensinn, Ihe next operation will he planning. 

9, Same procedure is used f<«r cutting a piece of sunmica 
or hack elite from a given sheet. 

lO, For cutting a slot (rectangular or round) in a thin 

sunmica or backelite sheet the followin? procedure is 
ad-'pted; 

(i) Mark the size of the siot to be cut cm the ^iven 
sheet. 

(ii) Drill a hole inside the lino with the help of drill. 
Size of the hole should bo such that the blade of 
the copying saw can easily pass. 

(ill) Insert the blade in the hole and fix it in the 
copying saw frame, 

(iv) Now start cutting alongwith the marked lino. 

( ggUAaXNG THE W<m)gi_PIJ,QS_ J 

1. Place one of the pieces against a wooden rest fitted on 
the work bench to plane face. 

2. Hold the haodlo «'f the jlano with the right hand, first 
finger pointing outward and tho left hand on the front 
side of the plane 00 that th3 fingers pointing downward. 

3. With the leit hanu press the plane to keep it level with 
the wood and then p>u3h it with the right hand in the 
forward stroke. Bach time the pressure is to he applied 

■ in forward strokes and is to be released in backward 

stroke, 

4. As planning proceeds material should be checked with 
try square to see If it is straight across the face, 

Also test the surface across dia^gonals to detect a wind, 

5. ...gQyAflXig 

Fastijn thj pioco in the vice and then plane the edge, 
it the iKJglnnlng of the stroke, apply pressure in tiic 
piano with*loft hand and while at the end of the sfcrok©, 
apply prussure in the piano wttti right hand, 

test, the cd*'? for Hquarcncas '^th try square against 
the plane 1 surface. 



sou ARE FItST 

Fistw-n tho board in tho vice , ono corner on 

tofinlshod odia. Elano iJbd end i towards chajmferod 
comer until it is square with the planed surface and 

odie* 


(c) 


8 , 

9. 

l 


^ H 


Taking airaady planned surfaces as basic surface, mark 
the piece 0 to get the finished pieces of 25'' X 9^ X 
20 M. slSO, 

anilarly plane opposite and, appsoto ed-go and jn the 



1, Now on one of the finished pieces, mark a centre line 
oo' (as shown in fig. ) at a 'Ustance of 125 ipm from one 
end 'From this centre line mark two lines AB & GD on 
eithrsr sides at distance uf U8 mm. Now on thickness 
side, mark twe lines IE & OF in such a way that EF line 
is at a distance uf 13 uaa from AG. Similarly mark the 
lines up’o li nm depth on fhoq^pusite face. 

Saw down al )n g the lines IB&(3> upto tdie depthof 
1.1 min. 


2 , Nov make two pijre saw cuts between A&C a^ equal distances 
u^tc the iepth of less than 13 ran. 

3. With the flat sl'io of the firmer chisel up, cut from 
nil oJ 'as inwards to rjmuvo extra material by strikin i' 
with caq-ondor's mailot. 

4, With fiat si io town, finish it to the 'Ivon dimensions, 

5. Preparo' the sec-nd piece in the nimllary way. 

Fit the joint together hand tight and level it. 




1 . 

2 , 

d 

* # 


Fur saving hold the giece flmly In the vice. 

At the end , f cut, su.p'ort the cutting ,ieee with the 

left fewid. 

K;u the ;• irkin' in ilal vhil.. sawing, pi'inia g -uid cirioeiing, 
Is., ,nly C'uvent ? naiict f^.r strikin' the chisel, 

'"hin'jJ MaLs. sh-rxl i Iv firnly fixui in tihe w.;ulen han:ilo. 



’-31- 

QTTff..qTTnNS FQA EVALUATION 

1* Why Carpenter’s nienn+- ^ 

is used while cbisolini instead 

of metal hammer, 

£. For rough chiseling >*1^^ 

3. Pbr finish chiseling vhich face of the chisol is used 

down, 

4 . What should be the uY,T-i u, -.0,1%, 

^^0 of the saw with the .lobs 

while savinp. 

5. On which stroke i.^, backward or forward, tho saw or 
plane cuts. 


6 , 


At the end of sawln 5, 
left hand* 


’Why the cuttin--? piece is su: 


rted 
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EXPSittMMT/PAACHGAL Ho.ll 
TIILB OF EXPEaiMT/PAACTTGAT. 

Scrapinr sanding, .riming and painting uf motal ..olos and thoir 
fitting. 

SPECIFIC OBJECrrm^ 

To devol'-'P skills in painting a metal polo or metal parts. 
INTRODUGTQHY INFOx^AHOK MB rtFT.ATET) Tm.C\AY 
-ENFOlMlTXONj- 

Metal poles and their fittings are reriuired to be protected fr^ n 
injurious effect -4' cttno-spliero and other agencies. It als( iraj- 
roves the appearance. 

-AEillJD_ THEOIYj- 

Bare metal surfaces are subjected to rusting, corrosii n duo to 
weather conditions so as t. protect the exp'sod metal surfaces, 
they ^ould be painted. Ih.^re are vari.us ty^es of paints required 
for electric p-IcS such as prioiing paint, ajiti corro^sl-.n paint, 
aluminium paint, Qlii paints can be r^riovd by burning n by- 
applyin^pjrf^t solvant, 
jQUiPMEtlT AIlI) MATE.g.AL> - 

-i^IiiMEliXi- 

Steel brush, san I pa.ur, painting brush, bl,.,v lamp, cotton -wTiste, 
scraper. 

Lime ir caustic s* la, ^rimor, aluminium .aint, anti corrosive painty 
old painted pl,e ajj i new pip.e f the same matorlfa as that of 
electric pipe. 

, For painting a old pipe/surface 

1. First of all remove the old paint by brushing with the 
help of blow lamp, 

2 , The louse Iwmt paint shwuld be reniMVijaby scrapper. 

■ Gi3MM ai^ PaOQEmxiB FOxi OLD MD.JIEW SUdFACE: ^ 

1 . Before apixL'ying a paint the steel surface must be cleaned of 
dirt, loose shales, rust, grease or moisture with the 
help of stiff wire brush anl by washing with lime oT caustic 
Sv,da s-luti<..n and allow it to >iry. 
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a, a f primor with th^ holp of painting brush and 

alJtw it t'' >!ry, 

.1, low Rpplr coats of eaumlniuifl paint with flat painter's 
br 3h taklnf care that first cuat irias and then only the 
scctni Ceat Is to bo applied, 

h. Now apply anticcri^sion paint in the length >iiiGh is :^ring 
to ha onbedlofl in the fr>jund, 

5. ippiy tne final c^at *f aluirdnium paint on the remaining 
length with the help of brush. 

Same procedure is applicable for pain tin”; other fit tin ^s/ 
nurfaCuS. 


1, Vihila usinp caustic soda solution for cleaning take care 
that It iocs not spill over your bjiy, 

EyALliTTONi 

1. l*y die da paint is remi-ved before appiyL-r; pnint? 

B, Viftiy the surfaces are required tj bo- pain to I? 

3. »y 3urfaCLi3 iru i-^qulrjJ t.. K; cloarml ralntln^? 

H.. will y„u r.3 vj th., .reaso from thd surface? 

5. Miy primer is us..d? 


6 . 


7 . 


Why riluminium paint in 
Wiat is the purpose of 


suitable for electric poles? 
anti Corrosive paint? 



IrC'aiJiii'"-nt atid painting of vroodfn poloa 
SPBCmC O PJSCTIVBSi- 

So acquiro skill of painting a wooden pole* 

IHlIvQDUCTORY Iii~'0m»ixd?10i. ?HEPR£L 

^ li k 0 H M Jl 1 I 0 i:.s~ 

yoodon pol'^^s ane used for L.2. (lou tension) distribution uostly 

in hilly or''as. She \/ood is liabL to decay due to affect of 

w“a'Ghr-r conditions oxid uiiit^ ants 'tc. li'Ac th i/ood ii pol- o ni' 
r*"-quir d to li' prot e'e d against d'cay, 

^ E L A 1 S P„- H B g R 

BaT' x/ood n siirfac s arc rdf' ct d by ” rth r cc.'ditiu.is and rita.ck- 
“d by xjhi'e ruts a-Ud th ir lif is r'due d. Bu prut ct v/Oud n 
surfac's io should b- print'd, Th.* pur-ciun uf iruud>‘n pol. which 
is -fabedd d i^isid*. th' ground is r qoir d tu L prul ct d against 
wiiit - ents «'tc. This portion is tr at d by ciirrring wlLich ryuid 
th attack i-A x/iiit: ants. CiAarring consists of burning tA polr 
aptu a d pth of 12 mn, ov r firo .a^d i^h^n quaichin^^ In wot r. 

_s 12 y. I £ U E P ?J- 

1* Sand pcpcTj 
2, Poincing brush, 
t3# Cotton was Ok , 

4. Fir■ wood, 

5, iiatcii box, 

6* Jr.t'.r cub. 


ii A I 3 g I A L.^- 
1« i pi' c of x/uud n pul 

2, Sclv nt for r^iiioving p'int 

3, Liao or caustic soda 

4, B,®d !■ ad-'gruuiid with strong glu> siz*- in x/atpr. 
Primer 

6 , Paiiit 


J, I P. Cj I P 2 S Sl- 

1* iikfk applying paint, th' polk- should b- carefully cl ah d 
'■nd r-Ed'rod Siiicoth by sand pip r and Cvttcn wastr. In c-s* 
aurfa.O'k Is gr asy, xr'sh th sixTiac- \uth caufftic Sk-dn soiutix.n. 



i/m 



2, If 'Ch-r. rj* any lanris, a liut ctat of r'ad"i'"r.d i;rciHid \d1ih 
strong glir sizo iu wntT is appE d rnd is ollov to dry, 

3* /Ixt-r III abuV. is doii j apply a cuat i;f r'ad l>^d groiuid in 

bvll ,d Uiis -d oil i with turpontln.-. 

4» lift r Inw'cir^j a priu r cort is applied and should b' cdlonod 
dry, 

£♦ iift r prloiiiigj apply tto or ‘;hr . coats of point o,s r quiX'd 
liilriiig siiT' that pr vious coat is tlioroughly dri'd b-'oTorc 
succ’ > ding coat is y^ipliod, 

G, til' porU-n of W pE vhicli is aib- dd d in tli, groiud, it 
niist Ik cliorr d by bariiing a r a wo^d fir', to a d pth od' 12la 
Tiii th‘ n qu ,iich d in uat r. 


Zli&illlUk- 


1, lHiil usiiig caustic soda s>oiutiLii for cL atiiug, cor should 
b“ trim ill ,t it du s iiot .Spill oVir th body. 



1, i/liy th‘ M .d n sitrfac s -arc r fpiir d ti b print d? 

2, '/ny th old point is r otV d l^f^r' applying th n-ij point? 

3, ^fny th surfac o r quir d t. h- d ri ! b for ^printing? 

4, Hvv will you r-uiv an- fr n th surfac ? 


5, liy prii>r Is us d? 

6, iiat is ch^rriug rnd uny ii; is loin ? 

7, ilnat is taiots or. r quir^ d tc b tr- ao d? 
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the 


Dear Teacher/Student, 

Wv are happy to pla,ce this Manual at your disposal with 
the hcpe that it will help you to conduct the practical works 
prescnhed in the sylHahd and to ^ain required couipetfincies 
through ■vocational expertise. 

Ihis Manual conforms to /_ syllabi of Lineman Vocation 
Class--XI olfoTv^d by the State of Hary,-jna and includes most of 
the important activities to be performed by a Lineman. This is 
an experimental edition with ample scope for further improve 
ment through f od hack from you. tfe solicit your active co-oper¬ 
ation for the improvement of the Manual. 

After having used this Manual for a year or more, kindly 
read the appended puestionarie carefiiLly and write do'wn the ans 
wers precisely and exactly to the point. You may use additional 
sheeto of paper, if the space provided is insufficient. The 
quest-* oniiaric may bo isailed at the following addres.^ . 


Shri Sachchidananda Ray 

Programme Co-ordinator 

I>:p1it. o f V'' c. .tipn Ja sujJLux, c t JSttUci 


Research R Training 
Sri Aurobindo Marg 
NSW DELHI -11001S. 




•4:0 

QUS 3Tl0^mTO _ JQl?.. 

3^^or loM lUjmL o^T___ 


-Waite of Teacaer_ 

(In Block Letters) 


namo anCPoatal address 
of the Institution _ 


i) Qualification _____^ ___ 

^x) Tap chin g Expcx'-icncc 

iii) Profosslonal/Pi-ld/Industrlal 

experience ____ 

Do th' cxpca'imeatal entivitics covered in th. Manuel 
'ovclop dccirsd skills lu th.. students ? 


Yt.s/^io 


o List the expel'mento.l activities included lo the Manual 
vhtch du tict r\gurc 1 ’-' "h spllnbus ? 


3 , 


List thu exp^jL mental activities included in the 
Manual which do not figure in th . syllo.hus, but are 
vocationolly tnpoitant* 
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4* List thv oipcriiuntrl nctivitiv^s proscriRd in 
s'^lln'bus but ntt in th^ Mr^nunl, 


5* List th^ vccation'’lly inpnrtnnt ^xpurincntnl ^ctiviti^s 
which PTw nvithL,r includ»-d in thi li'^uiunl nor prescribed 
in tho syllnbusi 


a) Dc\s th. roltvnnt inf^imati^n glv^n under L,vcry 
wxpiririvntal nctiviticy furnish ^nuugh thcor^^ticcl 
buCk ground of thv. activity. 


YosA^o 


b) If nc.t, list the .xperinonts whurc relevant inft-rnati<' 
Hvuds further n idlfic'’tion, 


lyp e of n cdifi cation no od 


Purtiun 
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7, a) Doos thu, twlcvant inf^riation ccntain any factual 
c.rrrrs ur inaccuracius ? 


Yo3A'> 


b) If any, give details 
Expi.rint.nt Brrcr/Innccuraoy 


^'ul’^r.as r's 


8. Did ycu cc n '’cross ojiy v^xprossicns/sentcnces in thu 

Manual which d' n' t cerry pr.,cise .uaning or infernati n ? 
If Ygs, thv^n givo th. (Ictalls* 

Page ^ iigp^ressi ^n/i^nt '^ nce W ull be ure .approprlrte 


9* Arc th. instruct! nal cbj<.ctivG3 p^rtai'^ing t'' each 

expv^ri'untal activity rational ? If not, list dewn ‘tile 
irra-tional, irrelevant or V'^guo ones, 

axperlnen t nc, Irrati onal/Ve guc O bje ctivos 



43 •— 


10* Dcgs r.cconplishrunt of tho cxpcrir^nts result in 
r^pltsati^n of th;. bjuctivcs. 


IcsA^o 


11, ulrl yru augf^^.st any inprovcri..nt in the, prosentation 

•K 

jf th* ^^zpcrl’i' nts rlong with yur observations ? 

rino^ J I? 9 ^ ‘-ZXT 


12* /iXo th Illustrations ad^quat-- ? 


IgsA^o 


13* ATv th'«,rc rny lnacciira,cios in th* illustrations/ 

ilLagranies glv. n in th rl-nual ? If y^s please print 
th 1 out. 


Xllu3t ratl‘.n 
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14. Plcnsc giv.. y ur '■'vcr -^ll opinion ■^.bout th* 

i;bich nr.y b^., us ful in th. orfv^cilvc inpr'’V l‘ i. nt if 
tliu futurG crliticns. 
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LIB0R.1T0RY ORIRL OF 


A. ATan^ rf th Student 
(In Bl ck letters) 


B, ATaac nncl address ef 
the schuel/culloge 


C. Class 

D. ILdiun of Instruction 


1, List out tho portions of thu nanual which ytu found 
difficult to understcuid and give ruas^ns^ 

E xperin ont No Porti ons of/ ' iho Text Bifflcult ^oj^i^i^^^ 


2» Nention the ploces where you f'^'Und the language difficult 
to understand 

■tepori no nt atq £?:£9,J!2 
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3, Point out thu figuros/illustrations which do not 
h'lp in understanding the topic/thcnc. 

Ml * 

Ulu^tratinjJ^ lour obS^rvatlons/Difflculty 

cx porio ncud __ 


4i Can you conduct thv ^xpv>rincnts your self with the 
iKlp nf this nanual? 


los/No 


If not, p^lnt out thw portions of activity units which 
nuGd further clah'^ration or explanation, 
feeperj uunt }^o Portion to hi. ^,laborated 



Was thethe oretical p rticn giv^n in thv Manual useful 
t' yi. u in unPerstanking th. wh'^' of th. exp.-rirunt ? 


Yes/>' - 


Do y>.'U now uncl^rstonl thv. sciv-ntific r asons bv,hln ’ -tiiw 
stv.ps you haVv taki.n in conducting vp.ri'us oxperi i^nts ? 


Yours overall opinion about thv' M''nual« 



